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© An image processing apparatus for smoothing 
an image data. The apparatus includes: a first mem- 
ory for storing an image data which includes color 
component data of yellow, magenta, and cyan for 
each pixel of the image data; a logical processing 
circuit for superimposing the color component data 
pixel by pixel, and for generating a processed image 
data accordingly; a comparison circuit for comparing 
the processed image data with plural two-dimen- 
sional reference image patterns, and for selecting 
one of the plural two-dimensional reference image 
patterns which coincides with the processed image 
data so that pixel position data, corresponding to 
selected one of the plural two-dimensional reference 
image patterns, is generated; and a generator for 
generating color component signals of yellow, ma- 
genta, and cyan according to the pixel position data. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a color printer 
or a color image processing apparatus in which a 
CRT is used. 

Recently, improved image processing tech- 
nique of "smoothing compensation" has been 
adopted to printers. In this case, "smoothing com- 
pensation" is defined as a technique in which the 
configuration of an outputted image is discrimi- 
nated and a minimum unit forming the outputted 
image is further fractionalized for providing image 
compensation. 

This technique has been employed since it is 
an effective means for monocolor image formation. 

In general, color image data is composed of 
three pieces of image data resolved into three 
primary colors. For example, in the case of a CRT, 
the three colors of red, green and blue are used, 
and in the case of a color printer, the three primary 
colors of yellow, magenta and cyan (referred to as 
YM C hereinafter), which are in a relation of com- 
plementary colors, are used. 

When a conventional smoothing compensation 
is conducted on the color image data resolved into 
three complimentary colors, the smoothing com- 
pensation operation is conducted on each primary 
color. 

Since smoothing compensation is provided to 
each primary color in the aforesaid case, a correla- 
tion of three primary colors is not reflected on the 
smoothing operation. Therefore, image tone is de- 
teriorated when smoothing compensation is con- 
ducted, which is a problem in the prior art. 

That is, the conventional smoothing compensa- 
tion is suitable for monochrome image data, how- 
ever, it is not suitable for color image data resolved 
into three primary colors. 

The present invention has been achieved to 
overcome the aforesaid disadvantages of the con- 
ventional apparatus. It is an object of the present 
invention to provide a color image processing ap- 
paratus by which smoothing compensation can be 
conducted on not only monochrome image data 
but also color image data without deteriorating im- 
age tone. 

SUMMARY OF THE INVENTION 

In order to solve the aforesaid problems, a 
color image processing apparatus of the present 
invention includes: a first memory means for stor- 
ing plural color component data, the unit of which 
is a pixel; a logical processing means for superim- 
posing each color image data in the plural color 
component data by a unit of pixel; a second mem- 
ory means for storing the data processed by the 
logical processing means; a comparison means for 



comparing the logically processed data stored in 
the second memory means with plural predeter- 
mined two-dimensional reference image patterns, 
and also for outputting an output pattern data cor- 

5 responding to a coincident two-dimensional refer- 
ence image pattern in the case where the logically 
processed data stored in the second memory 
means coincides with one of the plural predeter- 
mined two-dimensional reference image patterns, 

io and also for outputting a pixel position data cor- 
responding to the coincident two-dimensional refer- 
ence image pattern; and a generation means for 
generating plural color component signals in accor- 
dance with the pixel position data. 

75 An outline of the operation of the present in- 

vention will be explained as follows in the case 
where an image shown in Fig. 3 is stored in the 
image data memory section 110 in the form of line 
data of Y, M and C shown by (A), (B) and (C) in 

20 Fig. 4. 

Line data of Y, M and C are loaded into the 
shift register 201. In the shift register 201, the line 
data is developed in the form of two-dimensional 
image data of pixel unit for each of Y, M and C. 

25 The image data is subjected to either of the 

following (1), (2) and (3) in the logic processing 
section 204. 

The processing is not necessarily limited to the 
following three ways, but one way or two ways may 

30 be employed. 

In this connection, in the case where a plurality 
of processing operations are prepared, it is neces- 
sary to provide a command setting conducted by a 
CPU, and also to provide a switching means for 

35 switching the processing. 

(1) DATA = Y + M + C 

When the logical processing of (1) is per- 
40 formed, the image data of Y, M and C are superim- 
posed. 

(2) DATA = Y x M x C 

45 By the logical processing of (2), the image data 

of black regions is extracted from the image data 
of Y, M and C. 



(3) DATA = (Y + M + C) x (Y x M x C) 

50 

By the logical processing of (3), the image data 
of regions that are not black is extracted from the 
image data of (Y), (M) and (C). 

In this case, (Y) denotes yellow image data, 
55 (M) denotes magenta image data, (C) denotes cyan 
image data, (DATA) denotes image data subjected 
to logical processing (DATA is referred to as logi- 
cally processed data, hereinafter.), ( + ) denotes a 



2 



BNSDOCID: <EP 0603833A2_L> 



EP 0 603 833 A2 



logical sum, and (X) denotes a logical product. 

A case in which logical processing of item (1) 
is performed will be briefly explained as follows. 

Image data of Y, M and C developed two- 
dimensionally in each shift register 201 is sub- 
jected to logical processing in the logical process- 
ing section 204, and superimposed and developed 
in the shift register 203 as illustrated in Fig. 5. 

The logically processed data which has been 
developed two-dimensionally is compared with a 
reference image pattern ((A) to (H) in Fig. 7, and 
(O) to (V) in Fig. 13) for each pixel of logically 
processed data. 

The logically processed data and the reference 
image pattern are compared in the following man- 
ner: When a specific pixel of logically processed 
data developed two-dimensionally (the specific 
pixel of logically processed data will be referred to 
as a target pixel, hereinafter) is adjusted at the 
center of each reference image pattern, it is judged 
whether or not the logically processed data devel- 
oped two-dimensionally coincides with the refer- 
ence image pattern. 

In the case where the logically processed data 
does not coincide with any reference image pattern 
as a result of the comparison between the logically 
processed data developed two-dimensionally and 
the reference image pattern on the basis of the 
target pixel, the output pattern is selected in accor- 
dance with "there is a pixel" or "there is no pixel" 
with respect to the target pixel, wherein the case of 
"there is a pixel" is represented by (X f ) in Fig. 7, 
and the case of "there is no pixel" is represented 
by (V) in Fig. 7. Therefore, the output pattern data 
corresponding to the output pattern is outputted 
from the pattern discriminating section 205. 

In the case where the logically processed data 
coincides with at least one of the reference image 
patterns as a result of the comparison between the 
logically processed data developed two-dimension- 
ally and the reference image pattern on the basis 
of the target pixel, a predetermined output pattern 
((A') to (FT) in Fig. 7, and (O*) to (V) in Fig. 13) is 
selected as an output pattern corresponding to the 
target pixel. Accordingly, output pattern data cor- 
responding to the output pattern is outputted from 
the pattern discriminating section 205. 

This selecting processing operation is to con- 
vert a normal output pattern ((X 1 ) or (V) in Fig. 7) 
of the logically processed data with respect to the 
target pixel, into a fractionalized output pattern ((A*) 
to (H*) in Fig. 7, and (O') to (V) in Fig. 13). 
Therefore, this selecting processing operation func- 
tions to improve the quality of an outputted image. 

Concurrently when the output pattern is se- 
lected in this selecting processing operation, pixel 
position data illustrated by (A") to (H") and (X") to 
(Y") in Fig. 7 and also illustrated by (O") to (V") in 



Fig. 13, is selected in relation to the selection of 
the output pattern, and the selected pixel position 
data is outputted from the pattern discriminating 
section. 

5 The pixel position data is used for determining 

the color of the selected output pattern. 

The pixel position data outputted from the pat- 
tern discriminating section 205 is inputted into the 
data selector 206. Then the data selector 206 se- 

w lects and outputs the image data of Y, M and C in 
accordance with the inputted pixel position data. 

Further, the aforesaid image data of Y, M and 
C is outputted from the image data compensating 
section 107 synchronously with the aforesaid out- 

75 put pattern data. 

For example, when the target pixel is (a 1 ) 
shown in Fig. 5, the logically processed data devel- 
oped in the shift register 203 coincides with the 
reference image pattern shown by (A) in Fig. 7. 

20 In other words, when (a') shown in Fig. 5 is 

adjusted at the center of the reference image pat- 
tern of (A) in Fig. 7, a pixel arrangement of the 
logically processed data in Fig. 5 coincides with 
the reference image pattern of (A) in Fig. 7. 

25 In this case, as an output pattern with respect 

to (a') in Fig. 5 which is a target pixel, (A') in Fig. 7 
is selected, and (A 1 ') in Fig. 7 is selected as the 
pixel position data. 

Since the content of (A") in Fig. 7 is [RIGHT], 

30 when the aforesaid pixel position data is inputted 
into the data selector 206, the image data of Y, M 
and C corresponding to (e') in Fig. 5 which is a 
pixel on the right of (a*) in Fig. 5, is outputted from 
the data selector 206. 

35 As described above, the output pattern data 

corresponding to (A ? ) in Fig. 7, and the image data 
of Y, M and C corresponding to (e f ) in Fig. 5, are 
synchronously outputted from the image compen- 
sating section 107. 

40 In this case, when consideration is given to (e) 

in Fig. 3, since the image data of Y, M and C 
corresponding to (e*) in Fig. 5 is only (Y) and (M), 
only (Y) and (M) are outputted from the data selec- 
tor 206. 

45 As a result of the foregoing processing, an 

image, the output pattern of which is (A 1 ) in Fig. 7 
and the color of which is RED (Y M), is expressed 
in the portion (a) in Fig. 3 as illustrated in (A') in 
Fig. 6. 

so When all the image data is subjected to the 

aforesaid processing, the image shown in Fig. 3 is 
outputted in the form of an image shown in Fig. 6. 
That is, smoothing compensation is conducted. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an example 
of the circuit diagram of a color printer to which an 
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example of the color image processing apparatus 
of the present invention is applied. 

Fig. 2 is a block diagram showing an example 
of the image data compensation section 107 illus- 
trated in the control circuit diagram in Fig. 1. 

Fig. 3 is a view showing exemplary images of 
Y, M and C used for explanations of the present 
invention. 

Fig. 4 is a view showing image data of Y, M 
and C corresponding to the exemplary images in 
Fig. 3. 

Fig. 5 is a view showing an example of two- 
dimensional development of logically processed 
data which has been provided when the image data 
of Y, M and C corresponding to the exemplary 
images in Fig. 3 is subjected to logical processing. 

Fig. 6 is a view showing an example of output 
provided when the exemplary images in Fig. 3 are 
subjected to smoothing compensation by the color 
image processing apparatus of the present inven- 
tion. 

Fig. 7 is a view showing a reference image 
pattern, an output pattern corresponding to the 
reference image pattern, and a pixel position data 
corresponding to the reference image pattern. 

Fig. 8 is a view showing exemplary images of 
Y, M and C used for explanations of the present 
invention. 

Fig. 9 is a view showing image data of Y, M 
and C corresponding to the exemplary images in 
Fig. 8. 

Fig. 10 is a view showing an example of two- 
dimensional development of logically processed 
data which has been provided when the image data 
of Y, M and C corresponding to the exemplary 
images in Fig. 8 is subjected to logical processing. 

Fig. 1 1 is a view showing an example of output 
provided when the exemplary images in Fig. 8 are 
subjected to smoothing compensation by the color 
image processing apparatus of the present inven- 
tion. 

Fig. 12 is a view showing another example of 
output provided when the exemplary images in Fig. 
8 are subjected to smoothing compensation by the 
color image processing apparatus of the present 
invention. 

Fig. 13 is a view showing another reference 
image pattern, an output pattern corresponding to 
the reference image pattern, and a pixel position 
data corresponding to the reference image pattern. 

Fig. 14 is a block diagram showing another 
example of the image data compensation section 
307 used for the color image processing apparatus 
of the present invention. 



DETAILED DESCRIPTION OF THE INVENTION 

With reference to the accompanying drawings, 
an example of the color image processing appara- 

5 tus of the present invention will be explained as 
follows in the case where the apparatus is applied 
to a color printer. 

Fig. 1 is a block diagram showing an example 
of the circuit diagram of a color printer to which an 

10 example of the color image processing apparatus 
of the present invention is applied. 

Print data is sent to the outside interface 104 
from the host computer 101, scanner 102 and 
communication modem 103. After that, the print 

75 data is temporarily stored in the data memory 
section 109, and then sent to the image data mem- 
ory section 110 by the action of the CPU 105 so 
that the print data is stored in the image data 
memory section 110. 

20 In this case, the CPU 105 is operated in accor- 

dance with the control program stored in the pro- 
gram ROM 106. 

The image data stored in the image data mem- 
ory section 110 is sent to the image data com- 

25 pensating section 107. In the image data com- 
pensating section 107, the image data is subjected 
to smoothing processing. Then, the image data is 
outputted to the printing section 112 through the 
image data output section 111. In this way, printing 

30 is conducted in the printing section 112. 

In this case, the present invention is applied to 
a color printer. Accordingly, Y, M and C, which are 
the three primary colors in a relation of the com- 
plementary colors, are used for the image data. 

35 Fig. 2 is a block diagram showing an example 

of the image data compensation section 107 illus- 
trated in the control circuit diagram in Fig. 1. 

Fig. 3 is a view showing the examples of 
original images of the image data sent from the 

40 host computer 101, scanner 102 and communica- 
tion modem 103. Fig. 6 is a view showing an 
example of output provided when the exemplary 
images in Fig. 3 are subjected to smoothing com- 
pensation by the color image processing apparatus 

45 of the present invention. 

In the case where an image shown in Fig. 3 is 
stored in the image data memory section 110 in 
the form of line data of Y, M and C as illustrated by 
(A), (B) and (C) in Fig. 4, the line data of Y, M and 

50 C is loaded in the shift register 201. Then, in the 
shift register 201, the line data is developed in the 
form of two-dimensional image data of pixel unit for 
each of Y, M and C. 

This image data is successively sent to the 

55 shift register 202 in the next stage, and at the same 
time, the image data is also sent to the shift 
register 203 through the logical processing section 
204. 
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The following are the explanations in the case 
where the logical processing conducted in the logi- 
cal processing section 204 is: 

(1) DATA =*Y + M + C. 

In other words, the following are the explana- 
tions in the case where the image data of Y, M and 
C is superimposed. 

In this case, the image data of Y, M and C is 
superimposed in the shift register 203. Then the 
image data is two-dimensionally developed in the 
form of logically processed data of pixel unit as 
illustrated in Fig. 5. 

The aforesaid logically processed data is sent 
to the pattern discriminating section 205. Then the 
logically processed data is compared with a plural- 
ity of predetermined reference image patterns ((A) 
to (H) in Fig. 7, and (O) to (V) in Fig. 13) for each 
pixel. 

The reference image patterns shown by (A) to 
(H) in Fig. 7 are examples of the patterns used for 
the smoothing operation with respect to a longitudi- 
nally diagonal line. The reference image patterns 
shown by (O) to (V) in Fig. 13 are examples of the 
patterns used for the smoothing operation with 
respect to a laterally diagonal line. Both of them 
are patterns of 7 x 7 pixel. 

In (A) to (H) shown in Fig. 7 and (O) to (V) 
shown in Fig. 13, mark (•) represents "there is a 
pixel", and mark (O) represents "there is no pixel", 
and a vacancy represents "there is no relation to a 
pixel". 

A comparison is made between the center of 
each reference image pattern (shown in Fig. 7) and 
a specific pixel (referred to as a target pixel 
hereinafter) in each logically processed data. Then, 
it is judged whether or not the logically processed 
data pattern which has been two-dimensionally de- 
veloped coincides with any of the reference pat- 
terns. 

A specific comparison method will be ex- 
plained as follows. 

A specific pixel (target pixel) in the logically 
processed data which has been two-dimensionally 
developed is compared with all the reference im- 
age patterns of (A) to (H) in Fig. 7 and (O) to (V) in 
Fig. 13. In the case where the target pixel does not 
coincide with any of the reference image patterns, 
the output pattern data and the pixel position data 
are selected according to "there is a pixel" or 
"there is no pixel" in the target pixel. 

When the target pixel coincides with one of the 
reference image patterns of (A) to (H) in Fig. 7 and 
(O) to (V) in Fig. 13, the output pattern data and the 
pixel position data corresponding to the coincident 
reference image pattern are selected. 



After one target pixel has been compared with 
the reference image patterns, the target pixel of the 
logically processed data is latterally shifted by one 
pixel, and the same comparing operation is per- 

5 formed. When one line of shifting and comparing 
operation has been completed, the target pixel is 
moved downward by one pixel, and a comparing 
operation is performed in the lateral direction in the 
same manner. 

10 In the aforesaid manner, all the logically pro- 

cessed data is compared with the reference image 
patterns, and the output pattern data and the pixel 
position data are selected. 

In other words, all the logically processed data 

75 is processed so that the data can become the 
target pixel. 

In the case where the logically processed data 
and the reference image pattern are compared, it is 
necessary to provide 7x7 bits of logically pro- 
20 cessed data, wherein the target pixel is disposed at 
the center of the data. Therefore, the aforesaid 7 x 
7 bits of logically processed data is sent to the 
pattern discriminating section 205 through the shift 
register 203. 

25 In this connection, the pattern discriminating 

section 205 may be composed of a ROM. It may 
be also composed of a logic circuit. 

Although it is not clearly shown in the draw- 
ings, an appropriate digital value may be set for the 
30 output pattern data with respect to each output 
pattern of (A f ) to (H*), (X') and (Y') in Fig. 7, and 
(O') to (V) in Fig. 13. 

In the same manner, an appropriate digital val- 
ue may be set for the pixel position data with 
35 respect to [CENTER]. [RIGHT], [LEFT], [UPPER] 
and [LOWER]. 

As described above, image data for each of Y, 
M and C is sent to the shift register 202 from the 
shift register 201. In the data selector 206, at least 
40 image data of Y, M and C corresponding to the 
target pixel, and image data disposed in the right 
and left, and upper and lower positions of the 
image data, can be selected. 

There is shown how (a) in Fig. 3 is processed. 
45 In this case, (a f ) in Fig. 5 corresponds to (a) in Fig. 
3, and (a f ) is determined to be a target pixel. 

When a comparison is made while the centers 
of all reference image patterns are adjusted at the 
target pixel, the provided pattern coincides with the 
so reference image pattern of (A) in Fig. 7. 

Accordingly, output pattern data corresponding 
to the output pattern of (A') in Fig. 7, and pixel 
position data of (A") in Fig. 7 are selected. 

Since the content of the pixel position data is 
55 [RIGHT], the image data of Y, M and C according 
to the right ((e) in Fig. 3) of the image data is 
selected. 
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That is, when the pixel position data is inputted 
into the data selector 206, only image data of (Y) 
and (M) is outputted from the data selector 206. 

Due to the foregoing, (a) in Fig. 3 is processed 
as shown by (A') in Fiy. 6. and then the processed 
data is outputted. 

Next, there is shown how (g) in Fig. 3 is 
processed. 

In this case, (g') in Tig. 5 corresponds to (g) in 
Fig. 3, and (g') is determined to be a target pixel. 

When a companson ig made while the centers 
of all the reference imago patterns are adjusted at 
the target pixel, the provided pattern coincides with 
the reference image pattern of (G) in Fig. 7. 

Consequently, output pattern data correspond- 
ing to the output pattern 0 f (G*) in Fig. 7, and pixel 
position data of <G"> it Fig 7, are selected. 

Since the content o! the pixel position data is 
[LEFT], the imago dawi of Y. M and C according to 
the left ((c) in Fig 3) of tt*o image data is selected. 

That is. who-i the : position data is inputted 
into the data sou rtr, ( ?or, only image data of (Y) 
and (C) is output*. ;n uom the data selector 206. 

Due to the fi"»ie:jomg <g> in Fig. 3 is processed 
as shown by (G\> m F ig 6 and then the processed 
data is outputted 

Next, thee il snow? how (j) in Fig. 3 is pro- 
cessed. 

In this case ( f *i in Fig 5 corresponds to (j) in 
Fig. 3, and is oett .-mimed to be a target pixel. 

Even when a comparison is made while the 
centers of a l i the rett*Mjncc image patterns are 
adjusted at tne targ*** [>«e . the provided pattern 
does not coinaov- win. any of the reference pat- 
terns. Therefore th< output pattern data and the 
pixel position data art- sheeted according to "there 
is a pixel" or "mote no pixel" with respect to (j') 
in Fig. 5. 

In this case, (j*) m F.cj 5 represents "there is a 
pixel". Therefore output pattern data correspond- 
ing to the outpu- patk-m of (Y') in Fig. 7, and pixel 
position data of <y*'i m Fig 7, are selected. 

Since the content of the pixel position data is 
[CENTER], image data of Y. M and C based on the 
image data ((j) m Fig 3) is selected. 

That is. when the otxel position data is inputted 
into the data seiecior 206. only the image data of 
(Y) and (M) is outputted from the data selector 206. 

Due to the foregoing (j) in Fig. 3 is processed 
in the manner of (j*) in Fig. 6 and outputted. 

Next, there is shown how (m) in Fig. 3 is 
processed. 

In this case. <m') in Fig. 5 corresponds to (m) 
in Fig. 3, so that (nY) in Fig. 5 is determined to be 
a target pixel . 

Even when a comparison is made while the 
centers of all the reference image patterns are 
adjusted at the target pixel, the provided pattern 



does not coincide with any of the reference pat- 
terns. Therefore, the output pattern data and the 
pixel position data are selected according to "there 
is a pixel" or "there is no pixel" with respect to 
5 (m f ) in Fig. 5. 

In this case, (m*) in Fig. 5 represents "there is 
no pixel". Therefore, output pattern data corre- 
sponding to the output pattern of (X 1 ) in Fig. 7, and 
pixel position data of (X M ) in Fig. 7, are selected. 
10 Since the content of the pixel position data is 

[CENTER], image data of Y, M and C based on the 
image data ((m) in Fig. 3) is selected. 

That is, when the pixel position data is inputted 
into the data selector 206, no image data is output- 
15 ted from the data selector 206. 

Accordingly, as illustrated by (IvV) in Fig. 6, (m) 
in Fig. 3 outputs no image. 

In the same manner, (b) in Fig. 3 outputs like 
(B 1 ) in Fig. 6, (c) in Fig. 3 outputs like (C*) in Fig. 6, 
20 (d) in Fig. 3 outputs like (D') in Fig. 6, (e) in Fig. 3 
outputs like (E') in Fig. 6, (f) in Fig. 3 outputs like 
(F*) in fig. 6, (h) in Fig. 3 outputs like (H') in Fig. 6, 

(1) in Fig. 3 outputs like (I') in Fig. 6, (k) in Fig. 6 
outputs like (K f ) in Fig. 6, and (I) in Fig. 3 outputs 

25 like (L*) in Fig. 6. 

As described above, in accordance with the 
selected output pattern data, a substantial output 
configuration is determined with respect to the tar- 
get pixel, and in accordance with the selected pixel 

30 position data, the color of the output configuration, 
that is, the image data of Y, M and C is determined 
with respect to the target pixel. Then the data is 
outputted from the data selector 206. 

The output pattern data and the image data of 

35 Y, M and C are synchronously outputted from the 
image data compensation section 107, and printed 
in the printing section 112 through the image data 
output section 111. 

As a result of the foregoing processing opera- 

40 tion, the image shown in Fig. 3 is converted into an 
image subjected to smoothing processing as illus- 
trated in Fig. 6. 

A correlation of the image data of Y, M and C 
is reflected on the aforesaid processing, so that 

45 image tone can be maintained through the smooth- 
ing operation. 

The following are the explanations in the case 
where the logical processing conducted in the logi- 
cal processing section 204 is: 

50 

(2) DATA = Y x M x C. 

In other words, the following are the explana- 
tions in the case where a black region is extracted 
55 from the image data of Y, M and C, and only the 
black region is subjected to the smoothing com- 
pensation processing. 
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In the case where the image shown in Fig. 8 is 
stored by the image data memory 1 10 in the form 
of line data of Y, M and C as illustrated in (A), (B) 
and (C) of Fig. 9, the line data of Y, M and C is 
loaded in the shift register 201 . In the shift register 
201, the data is two-dimensionally developed in the 
form of image data of pixel unit for each of Y, M 
and C. 

The aforesaid image data is subjected to the 
processing (2) in the logical processing section 
204, and only the black region of the image data is 
two-dimensionally developed as illustrated in Fig. 
10. 

The logically processed data developed two- 
dimensionally as illustrated in Fig. 10 is compared 
with reference image patterns ((A) to (H) in Fig. 7, 
and (O) to (V) in Fig. 13) in the pattern discriminat- 
ing section 205, and the data is subjected to the 
smoothing processing as described above. In this 
way, an output image shown in Fig. 11 is provided. 

The following are the explanations in the case 
where the logical processing conducted in the logi- 
cal processing section 204 is: 



(3) DATA = (Y+M + C)x(YxMxC) 

In other words, the following are the explana- 
tions in the case where a region which is not black 
is extracted from the image data of Y, M and C, 
and only the extracted region is subjected to the 
smoothing compensation processing. 

In the case where the image shown in Fig. 8 is 
stored by the image data memory 110 in the form 
of line data of Y, M and C as illustrated in (A), (B) 
and (C) of Fig. 9, the line data of Y, M and C is 
loaded in the shift register 201. In the shift register 
201, the data is two-dimensionally developed in the 
form of image data of pixel unit for each of Y, M 
and C. 

The aforesaid image data is subjected to the 
processing (3) in the logical processing section 
204, and only the region of the image data which is 
not black is two-dimensionally developed as illus- 
trated in Fig. 5. 

The logically processed data developed two- 
dimensionally as illustrated in Fig. 5 is compared 
with reference image patterns ((A) to (H) in Fig. 7, 
and (O) to (V) in Fig. 13) in the pattern discriminat- 
ing section 205, and the data is subjected to the 
smoothing processing as described above. In this 
way, an output image shown in Fig. 6 is provided. 

In this connection, an output image shown in 
Fig. 12 can be provided in the following manner: 
The image shown in Fig. 8 is subjected to the 
logical processing (2) described before, and then 
the image is further subjected to the logical pro- 
cessing (3) described before. When the output 
image shown in Fig. 6 and that shown in Fig. 11 
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are synthesized in the image data output section 
111, the output image shown in Fig. 12 can be 
provided. 

As described above, when the processing con- 

5 ducted by the logical processing section 204 is 
changed over, the image shown in Fig. 8 can be 
subjected to the smoothing processing so that the 
image shown in Fig. 6, 11 or 12 can be provided. 
The processing conducted by the logical pro- 

10 cessing section 204 may be changed over by an 
original judgment of the CPU. Further, the process- 
ing conducted by the logical processing section 
204 may be manually changed over by an operator 
when he operates the operating section 108. 

75 In the above explanations, the case of longitu- 

dinally diagonal tines which are positioned from the 
upper right to the lower left is taken for an exam- 
ple. Since is provided a reference image pattern 
obtained when (A) to (H) in Fig. 7 are laterally 

20 reversed, longitudinally diagonal lines positioned 
from the upper left to the lower right can be also 
subjected to the smoothing processing in the same 
manner. 

Moreover, in the color image processing ap- 

25 paratus of the present invention, since reference 
image patterns of (O) to (V) in Fig. 13 are provided, 
the same smoothing processing can be conducted 
on laterally diagonal lines positioned from the up- 
per left to the lower right. 

30 In the same manner, since is provided a refer- 

ence image pattern obtained when (O) to (V) in Fig. 
13 are laterally reversed, laterally diagonal lines 
positioned from the upper right to the lower left can 
be also subjected to the smoothing processing. 

35 Due to the foregoing, color images of longitudi- 

nally and laterally diagonal lines can be subjected 
to the smoothing compensation. Therefore, accord- 
ing to the color image processing apparatus of the 
present invention, characters composed of various 

40 diagonal lines can be subjected to the smoothing 
compensation. 

In this connection, the output pattern data out- 
putted from the image data compensation section 
107 may be outputted as it is, or alternatively the 

45 data may be further processed in accordance with 
the characteristics and function of the image data 
output section 111. 

In the above explanations, only a system is 
described in which: as illustrated in Fig. 2, the 

so logically processed data subjected to the process- 
ing in the logically processing section 204 is two- 
dimensionally developed in the shift register 203 as 
illustrated in Fig. 5; and then the data is compared 
with the reference image patterns in the pattern 

55 discriminating section 205. However, as illustrated 
in Fig. 14, it is possible to conduct the smoothing 
compensating operation on the data in a different 
image compensating section 307 in the same man- 
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ner. 

Like parts in Fig. 14 are identified by the same 
reference character. 

In Fig. 14, the logically processed data outpul- 
ted from the logically processing section 304 is 
directly inputted into the pattern discriminating sec- 
tion 205. 

An example in which the color image process- 
ing apparatus of the present invention is used is 
explained above. When image data is expressed 
by R, G and B, the same smoothing processing 
can be applied to a displaying apparatus such as 
CRT. 

As explained above, according to the color 
image processing apparatus of the present inven- 
tion, smoothing compensation can be performed 
without affecting the image color. 



4. The image processing apparatus of claim 1, 
wherein said logical processing means extract- 
ing a region other than a black pixel region 
from said image data stored in said first mem- 

5 ory means. 

5. The image processing apparatus of claim 1, 
wherein said predetermined two-dimensional 
reference image patters include a first set for 

10 processing said image data in vertical direction 

and a second set for processing said image 
data in horizontal direction. 



Claims 

20 

1. An image processing apparatus for smoothing 
an image, comprising: 

a first memory means for storing an image 
data which includes color component data of 
yellow, magenta, and cyan for each pixel 25 
thereof; 

a logical processing means for superim- 
posing said color component data pixel by 
pixel, and said logical processing means for 
generating a processed image data; 30 

a comparison means for comparing said 
processed image data with a plurality of pre- 
determined two-dimensional reference image 
patterns, and for selecting one of said plurality 
of predetermined two-dimensional reference 35 
image patterns which coincides with said pro- 
cessed image data so that pixel position data, 
corresponding to selected one of said plurality 
of predetermined two-dimensional reference 
image patterns, is generated; and 40 

a generation means for generating color 
component signals of yellow, magenta, and 
cyan according to said pixel position data. 

2. The image processing apparatus of claim 1, 45 
further comprising: 

a second memory means for storing said 
processed image data; 

wherein said comparison means compares 
said processed image data, stored in said sec- so 
ond memory means, with said plurality of pre- 
determined two-dimensional reference image 
patterns. 



3. The image processing apparatus of claim 1, 55 
wherein said logical processing means extract- 
ing black pixel region from said image data 
stored in said first memory means. 
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